An integral (respectively rational) homology 3-sphere is a closed 3-manifold whose rst integral (respectively rational) homology group vanishes. (We henceforth abbreviate these terms as ZHS and QHS respectively.) These represent an important and slippery class of 3-manifolds | including, for example, those 3-manifolds for which Thurston's tantalizing Geometrization Conjecture has yet de ed proof. Furthermore such 3-manifolds are as plentiful as knots: Given any knot K S 3 , the various Dehn llings obtained by attaching to the complement S 3
, which laid these hopes to rest. From its existence and basic properties follow some remarkable results in geometric topology, such as: there exist topological 4-manifolds which are not homeomorphic to simplicial complexes. A closely related result concerns the Poincar e conjecture: Casson's invariant is de ned in terms of the fundamental group and reduces modulo two to Rohlin's invariant. In particular Rohlin's invariant cannot detect a counterexample to the Poincar e conjecture.
( This invariant depends on the Fredholm structure of the moduli space of at SU(2)-connections on 3 . The \instanton homology" (see 6]) invented by A.Floer is a homology theory associated to 3 whose Euler characteristic equals ( 3 ). However, the Floer homology has been rather di cult to compute except in the simplest examples, while ( 3 ) can be computed simply in terms of a surgery formula discovered by Casson.
Given the power of this invariant, it was natural to try to extend it in various directions. The book under review (essentially the author's Berkeley dissertation) describes an extension of ( The book under review is a monograph describing Walker's extension of Casson's invariant to QHS. This was Walker's 1989 Berkeley doctoral thesis and a summary of this work may be found in his research announcement 9]. The idea of Walker's generalization is similar to Casson's de nition: sum local expressions over the intersections of Q 1 and Q 2 in X, after perhaps making a generic perturbation to make them transverse. However, the presence of singularities in these spaces produces signi cant technical problems. Using the symplectic geometry of X (in which the Q j are Lagrangian), Walker de nes local invariants which give a meaningful invariant. x1 is background on the moduli spaces of representations and its symplectic geometry. x2
contains the de nition of ( This is a fascinating subject and Walker's book is informative and well written. Together with 1], it makes a rather pleasant introduction to a very active area in geometric topology.
